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ABSTRACT ’

This paper discusses a study undertaken to examine

the contributions of quantity and quality of instruction to reading
achievement. Models of school learning by Wiley and Harnischfeger
(W-H) were used in this study. The study sample consisted of fourth, -
fifth, and sixth graders who had complete data on the major variables
under consideration and who had received any of levels one through

six of the criterion referenced reading tests. Data on the gquantity
and quality of instruction were gathered in taped interviews given to
all principals, teachers, specialists, and selected teacher aides.

The analytical procedures in this study involved improving the data,
reducing the number of relevant variables, and deriving the reading
progress parameters. Results indicate that allocated exposure time is -
related to student performance, even while controlling for school,
student, and teacher background factors. This suggests that further
field exploration of the factors in the W~H model are feasible and
will result in refinements of causal relationships. Results also )
indicated that extra time spent by the teacher with the student has

an effect that is tied to student ability. (The data in this report

is supported by 15 tables.) (RC)
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Mcdels of school learning heve heen develomed ¢.o7 @ .. 7% .. G2,
/

-

The more irportant models are those by Carvoll {I04., T8/., .ol

T .~y
e BeTNU

(1968, 1974), and Wiley and Harnischfeger (1974}. Carroll’s widel rpho-
sizes the time a student needs to learn & task. Tac model teles vhe follows

ing form:

tim2 actually daent}
tine neederd )

Degree of Learning= £ (

This model incuced laboratory research oa time and lsarning. DIlcom and his
associates conducted relatéd studies on mastery learning. However, the
present report is more in line with the models proposed recentiy by Wiley -
and Ha;:nischfcger.l These W-H models may be appropriate for both field Qd .
laboratory research. However, design and measurcment problems increasc
dramatically from labcratory to field implementations of time studies.

The W=H model for individnal inetymcticral svynnsnre ond sohisvement
is presenyed in Figure 1, Wiley and Harnischfeger state that "Achievement
is direétly determined by only tvwo variables: total time needed by a pupil
to learn a task (4) and total time a pupil actively spends on a given learn-
ing task (3)." Thus,

Achievement= f(ﬂgzé .

where,

W is the total Allocated é;posure Time

X is the percent Active learning Time, and

Y is the percent of Usable Exposure Time

Z is the total Needed Learning Time. (p. 11)

The parsimony of this final equation is attractive. However, is the
symbolic conversion of student and program characteristics into time factors

realistic? \\\\

—— N

1
Q Here after referred to as the W-H model(s).
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Co L o o~ .vica ana stagnitude of the many relationships in the W-H model

he cerormopnec”  And most importantly, are the effects of these facvors inter-

active™

The present study explored some of the implications of the W-H model
foy indivicaai instruction in the context of an analysis of compensatoxry
reacing prcgrams in grades 4, 5, and 6. The approach involved assessing the
tokal wime or guactity of rcading instrxucticn available to all students in

the regu'lar classroom and in additional reading programs usually based on

-

Federal and/ or State aid. The approach allowed an assessment of the impact
, .
{
|

-

'of time on achievement in regular reading instruction and in special reading

‘programs. Concomitant with the assessment of time, selected qualitacive

s
lconditions of instruction were analyzed. Variables defining the conditions

of instruction incliuded.teadcher age and classroom socio-economic status plus

i a unigue index of the quantity and variety of instructional resources avail-

able. 1In addition, estimates of time available for reading instruction were
obtained@ for four instructional modes: whole group, small group, individual
help, and individualized. '

In the context of studies done in school settings, the present analysis
provides new data on the continuin§ conceptual and empirical exploration of
the effécts of quantity and quality of instruction on achievement. It must
be added that the present study was designed and implemented before the W-H
models were published. This prevents a definitive examination ;f the impli-~
cations of the models, In addition, due to the cofplexity and diversity of
the original daté base, the analyses reported here do not fully exploit the

data; they are designed to increase our understandiny of the W-H model.

Focus of the Analysis

The general focus of the study was an examination of the contributicns

of quantity and quality of instruction to reading achievement, -




o "

~+on goncerning cuantity was framed in the following way:

.. 4o what extent does time available for reading instruction contil- F
bute to reading achievemant? a
snstructional time was gathered by modes of instruction with the regulax

clascrcdm teacher and with any additional reading treatments, The fcllowing

additional questions could thus be evaluated:

a -
-

2. To what extent does the contribution of time to achievement vary
as a functicn of instructional mode?

3. To what extent does additional instructional time in reading out~
side the classroom contribute additional jncrements in reading
achievement? é?

4, To what extent do the contributions of additional time in reading
-y

%

to achievement vary as a function of Eype of staff (reading special-
ist or aide}?

The question concerning instructional quality was framed in the follow-

!

ing ways:

5. To what extent does the quality and quantity of instructional re-

sources available in reading instruction contribute to reading

-

e
The Carroll and W-H models imply that both quantity and quality of

achievement? R :

instruction may interact with instructional time, the quality of instruction
,or other factors defining instructional conditions. These iﬁditional fact- -
ors include teacher variables and characteristics of the student body.' ]
Therefore, additional questions concerning this type of interaction were

~ .

framed as follows:

6. Is achievement a function of time in different modes of instruction

and student aptitude?




Csuent Loe initial focus of the study. The appreacit

mat . ‘rae.the centiibution of the other factors tradition-
) ¢
ALl . - ;n of this type. For convenience, these factors are
i
SUnEeAT L .« ¢ ¢ > ihe categories.in the W-H model in Figure 1.

snui o Lo0 I opil Characteristics

7, Tatser's Occupation

EwdeufﬁmfILWmmamc

e

.. lercentage of Days Present (subsumed in the number of minutes

=er veaxr of reading instruction)

Teacher Charactexistics

1, Age

2. Degree 5tatus

Instructional Ouality

1. Tadex of laterials Resource Uiilization
2. Iﬁ§tructional Mode (indicated by time in a particular mode)
3. Instructional Staff Type (measured as t#me with teacher, spec-
ialist, paid aide or unpaid)
4, Number of pupils
. 5. Percent white
§. Percent working %gor/ unskilled

P

Total Allccated Exposure Time

1-4, Teacher time in whole group or small group instruction, indiv-
idual help or individualized instruction,
5. Total Teacher Time
6, Total Specialist Time
7. Total Paid Aide Tire

8. Total Unpaid Alde Time

&

' FRIC

Aruitoxt provided by Eic:

4




ERIC

Aruitoxt provided by Eic:

3

Total Needed Learning Tirc

1. General student aptitud.

2. Specific student aptitvde

Achievement ’ '

1. Student performance on # norie-refereaced reading test.

- /’

Preliminary investigations of these variables in the W-% model were bas-
L~

ed upon correlations and regressions on data frem 4 school districts.

K
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Method

Sample ‘ ' - “ ‘

The present analysis is based on a preliminary saﬁple cf 2516 8s 'n Jour
school districts as shown in Tablé 1, The study sample was drdwa from an o
initial sample of 5 districts and a potential participating student sampie

of nearly 6,000 Ss, One district was lost due to incomplete achievement

test data (N=72) while other Ss were removed in the development of sub-

;

“%ﬁampleé.. 3 ) ‘ .« : .

Insert Table 1 about here

&

The study sample consists of 4th, 5th, and 6th graders who had complete

data on the major variables under consideration and who had received any of
ievels i-6 of the criterion referenced reading tests. Districts and schcols
¢ i —_ - : B \

were selected for variation in resource use in reading instruction. District’
‘ »

o N P

A, for example, generally haé a médest investment on éqgeﬁ resogrceé for

reéding instruCtibn, but had a student population approximating the disad-

vantageq population in some urban districts. The remaining tﬁree diﬁfricts

were characterized by heavier investments in compeﬁsatary reading programs.

Data were collected in the 4th, S5th, and 6th grades that had volunéarily o
- . participated in the experimental installation of the criterion referenced

reading tests, Génera%ly, this meant all classes in a schoof at the inter- o "

*

mediate level whether or not that class had many Ss in compensatary reading

programs,
'Desigg
The design for data collection is summarized in Table.2, A longitud-

inal design was 'used to obtain repzated administrations of both norm
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The presen.
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quantity '«nd qualtvy of Instruction as ‘well as on other school

Y

during whe ve

o

GP‘V‘PL';e measuxes ‘of achlevement byer a

focuses on the norm referenced measures,

Lnswering the major questions of jntexest, data on the

8

threew_ ¢

enced tests were Lnstal;ed as altexw

Tau aehlewemnht from January, 1974 to June, 1974.

To

factors were

5

riod from January to June, 1974.

o Insert Table 2

@

about here .

-

A list of the variables included in

given in Table 3. A representative list
‘ v\ t
vided in Table 4.

B

.

the analyses of the ‘W-H model is
-5 .

o

of all original variables is pro- .

5

. Inseri Table 3 aboul hLexc .
., * °
s ¢ . T \ ) N - )
. t\ ~ \‘ -
~ ! - ’
Insert Table 4 about here

. &

Data on the quantity and cquality of
interviews given to all principaﬁs,

teicher sides.

| .
minutes per week of reading instzruction over each of four instructional modes:

whole group instruction,

jdualized instruction.

teachers, specialists, and selected

This interview fécused largely on cbtaining estimates of the

small group fnstruction, individual help, and indiv-

instruction were gathered in taped

-

The lnterVLewers allocated available lnstrucplonal

time for each student by modemthhln teacher and by mode within any addlflon-

A ~

al readingltreatments scheduled for a given student.

»
4 -

aw

Questions.about time .

- ‘ ¢
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A ——nti
“

.. eothered from all persornel invoiv§§ and enabled a series of, cross-
" 7

’

c.auke i time estimates for any given student.

in addigien to questions on time, the interview resulted in a redord

%
= v,

of all materials and equipment used as a resource in reading instructicn.

-

An “index of materials resource utilization (IMRU) was developed to simul-

‘tanéﬁﬁsiy quantify the extent of instxpctichal resources available to a

s
b

. - *  teacher, ‘together with the aextent of utilization of resources,’ To obtain

1)
¢ 3

"R IRU_foxr each teachgy, the interview record grouped instructional re=-

’ Ay

~

: : sopnces.into four categories, one -for each type gﬁ materidl used: 1) basal -
w. s . _ . . ) .
¢ gerjes, workbooks, and other skill builder supplements, 2) additional softw~

ware, 3) hardware, and 4), teacher created materials. A score for.each

LAY *

category was determined, based upon the number of materials used in that g

_ category and how they were used. In most cakes, materials used as a major

e " . . - v
resource were given a valude twice that given supplemental materials, such
«

L o

as additional workbooks. The IMRU was determined py taking the sum of the “

> . . -

four scores derived for each category of mate;ials. A brief description of
each of the four scores making up the IMRU follows: ‘
- ) - . ! .
Materials Category #1.- This score for basal series, workbooks,,
and other skill builder suppleﬁents was perhaps the most complex.
¢ For each basal series péed, a yalue of 2 was added. A value of 1 .
was added for. each. workbook used in conjunction with a basal
. ’ series. In addition, a‘value of 1 was added if one to three add~ K
itional skill builder supplements were used,. and a value of 2 if
. mere.than three 4f these skill builder supplements were used. The
< ) , highest possible score allowed for Materials ca¥égory #1 was 2. =

. \Materials‘éétegory 42. Additional software was grouped gccording
- ‘fo the number of obviously different resources used; less than 3, ]
3-6, and greater than 6. Value# of. 1,2, and 3 were assigned,

‘ respectively, when each group of different resources was used as “
{ @upple mental resources., These values were doubled for groups us- -
ed as major résources: If more than six major resources were us=
ed, a total maximum score of 9.was assigned. ’ v

-

Materials’ Category #3. In Yeneral there were nine different tvpes,

of hardware used, A value of 2 was aseigned to-each type of hard-
‘ware uged as a major resource, while 1 was assigned:to each’ type .
of hardware used as a Supg;emental résource., The highest possible ‘
. score, the case in which all nine types of hardware wére used as

d major resources, was 18, '

ERIC . S ' S
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¢ N .
- Materials GCategory 44, The scoxe Lor len. cor mitzrials is
) similar to that of hardwa‘e.‘ Values of 2 anc o were assigned to .
eaé¢h type of teacher created materiai useq G waqu on whether
it vas a major ox supplemental resource, vcc Tyey Since .
« there were fjive ‘types, the highest poss 'b » sCcores Wart 0.

1,
Total score én the IMRU was largely deteramined by matesisis categerles

. .1 and 2, since, by comparison, values derived feor categor;es 3 and 4 were

generally low. It remains,a problem for futyre analysis to determine how

© these varlous instructional reséurces may best be combined into one index.‘

2

The a‘alytical prgcedures were designed §o answer the 'original research

F3 @
LR

2 L] s t 3 § \ [ - ¢
questlons. e procedures anolved improving the data, neducxng the number

. . \ ' ?

of relevant varlables, and deriving the reading program parameters»x )
. €.

Followxng a complete data edit, freduency dlstrxbutlons were oStalned

-

for all variables.1 These distributions led to the conversion of all time

‘,.,r.; Ahlar Snka vlpl- iAo mm ':I—s-.m:l -'Qamm it ot men Al e
—L 4CC 2NUC AR CliaL The. e Dlle ) el - G Crere —mar wwmm—
=

were then calculated. Estimates with low variabilitg were eliminated.

A principal components analysis with varimax rotatiop was then run on

s

a large proportion of the raw data matrix, including selected multiplicative
. . x 3 . 'l -
. interactions. The‘resultant rotated factor structure accounted for just over

-

- 50% of the variation in the correlation matrix. The first four factors ac=

counted for virtually all of this variation. Then. factors in order of im-

i portance were small group 1nstructlon "(23%) , standardized achievement (16%),
. : - N ¢
the teacher (9.4%), and whole group instruction (1.4%). © A student background

.« factoz and individualized 1nstruction accounted for additional small amounts
k}\

.

of variation, . <

T+

This study 1is consistent with the study data which showed that reading :

instruction among students varied'tost in amount of time in the small group -
Q -

-

mode. Even with the compensatory programs included, there was not much -

-
+

x 1 when there were gross amounts (above 20%) of data m1551ng for a varlaﬁle, it
T(j“ was eliminated from the analysis. ° . -

El L , ¢ ~
Analysis 5 . \ ’
. y . 2 "e N

"




variatior 0 L n . Qe nelp and andivridualized modes of reading

instruevion. T Te. - o7 Lhe ractor analysis led to ‘a reduction in the

aumber of warisbiat iuc.rued n subsequent analyses, as may be detexmined by

. comparing Tables ? wnd «. whis analysis also showed that the two administ-

rations of the CAT in Jaaary and June were virtually interchangeable, There

was less than one-fouttl of a standard deviation of change in th. scores
and they wexe hishiy intcrcorrelated (z = ,86),
. . g,

The result cf the faégér analyses further suggested that the aptitude x
» \ \
quantity or gquality of instrup;ion intgractions could turn out to be import-

\,
ant, The January UAT administration thus became the measuré of spegific ap-
titude which was used to define a series of interactions with different mea-

suras of instructional time. ° o .
= With the number of variables reduced to a manageable set, a series of
- : 3ol
ﬁultiple regressions were calculated uéing the June CAT as the dependent

-

variable. These regressions were organized to investigate the major study

.

uestions. The regressions were run in sets by district, with a separate
' P

T analysis for each district. .Each set of regressions included dummy codes

*

for schools and a standard group of variahles defining classroom conditions,

the teacher factor, géneral aptitude of student, and student background.

The measure of quality and quantity of instructional resources (i.e., the
IMRU) igglﬁ‘ﬂd in each regression along with peacher was age and degree

status. The specific estimates of instructional time were varied in each

regression.
The significance of each factor in the regression equations was tested

by computing a t for each b weight, Estimates of the praétical significance

of the various factors in a given equation were made on the basis of stand-

ardized regression weights., These weights allowed comparisons of the contri~

. . . s . . ¥
buticn of aptitudc and quantity of instruction to ‘achievement.

r
N / - .
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o The results are organized first by correlations o .
“ /
W-H model by district followed by regrxessions o= hery L. 1

achievement within -- ' Jdistrict. As an aid in developing . L, s

teractions of time oy student aptitude have been incinuced.

= ol

i | §
2573
2
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kesults

mhe W-H model suggests that student and teachef tactors atfesr  ole”

allocated exposure time and total needed learning time, which SULES IR Y

impact on student achievement. From the beginning of the analycer, 33T Wi

apparent that total allocated exposure time may hide interactions wiri:

student aptitude. Thus, total allocated exposure time was dividen inito the

following components:

1.
2.

3.

8.

Teacher time in whole group instruction °
Teacher time ;ﬁ small group instruction
Teacher time in individual help

Teacher time in individualized instriction /
Total Teacher Time

Total Specialist Tine

Total Paid Aide Time

Total Unpaid Aide Time

The means and standaxd deviations of these time factors and the vari-

ables entering into analyses is provided in Table 5 by district.

Insert Table 5 about here

As an initial exploration of the W-H model, it was divided into its

major components. This division allowed a study of the relationship of the

school and student variables to the allocated time variables. Following

this, the school and student variables were related to general and specific

student aptitude. These correlation studies provided some incentive for

further analyses of allocated exposure time and needed learning time.




&

(Note that aptitude is considered a proxy for needed learning i
analyses.)

rables 6 and 7contain the zero-order correlations of schuol &n” ~™urat
variables with teacher time in whole group jnstruction and smwall 7roupR inelXvs-
tion, respectively for each school district. For comparison, Tabir ¢ contairs
the zero-order correlations of the same variables with total specialist

time. .

Insert Table 6 about here

Insert Table 7 about here

Insert Table 8 about here

It is apparent that the relationship between specific allocated exposure
times and the scﬂool and student variables is district specific. Generally,
the expected relationships obtain for percent white and percent working
poor/unskilled in the c¢lassroom. . Interestingly, older teachers seem to
spend less instructional time in the small group mode, The relationship
bé£waen teacgfr's age and whole group instruction is significantly pogit-
jve in three of the districts. Older teachers use whole group instruction -
more often.

In comparing whole group and small group instructional time, Districts
A and B have an important pattern on percent working poor in the reading
class. The more lower-SES students in class the less whole group instruct-
ion and the more small group instruction is used.

As one would.expect, these districts vary greatly on instructional

materials and how they are used. In District D, more materials are related

positively to small group teacher instruction and negatively to whole group

¢




tvacher instruction, Howevex, in District C the reverse hoids. Thrs,

u

ther anclyses of the impact of instructioral materials on studus . a
Tnee vill be required within each district,

Are school and student variables related to total teacher ~:m~7 -
the relationships positive or negative? Several relationships huarwg v *r.
school and student Qgriableé for total specialist time were neqarin. IR TIE

2 contains the correlations of selected school and student varisbles and

total teacher time. 1In several districts, definite relaticnshins eme:ge.

v »

Insert Table 9 about here

For example, in both Districts B and Dy, total teacher time is related

positively to quantity,of instructional materials used and negatively to

teacher age. There is also a slightly negative relationship between tctel

teacher ti.: and percent working poor/unskilled in each reading class. The

more vhites in a class, id'general, the more teacher time.

by

It Zg zlcar that oome school and sludent factors are daireccly relatea
. .

fal

to allocated time. For example, a district with more resources may use .
small group teacher instruction. Larger classes or classes with experienced

teachers may have less small group instruction. ‘ '

s
%

Because achievement may also be related to total needed learning time, -

the following question can be asked: Are school and sctudent factors related

to total needed learning tﬁneé Needed time is not available in the presert
analysis. However, needed learning time is directly related to aptitude or ability.
This may be used as a proxy for needed learning time., The relationship be-

tween the school factors and a measure of general reading ability (actually

a pre~test in the present design) is prasented in Table 10 and specific read-

ing ability.in Table 11, It should be noted that the general &bility measure

was administered to all of the 4tk, 5th, and 6th grade students when they

passed through 3rd grade, specific measure of reading performance waes ad-

ministered to ali students during Janvary, 1974,




In subscquent analyses, both measures are used as ool

éBii;ty.

Insert Table 10 about Leie =

Insert Table 11 about hexe

If aptitude is an acceptable proxy for "time needed for learning,” the
variables in the W-H model that might impact an “time needed" would include

student age, Father's occupation, the IMRU, nurber of minutes in reading
class, percent white: and percent wbrking poor. If reference is made to

L4

Tables 10 +11 i+ becomes apparent that needed learning time (as measured by
pretests of general and specific ability) is related to school ard student
N .

variables. These tables imply that Sfudies of the impact of allocated

time and needsd time must take ianto accountthe student's age and socio-

economic status, number of students in tﬁé reading class, percent white
; g \ 4

and percent working poor/unskilled in the; classroom.

_ Having noted that some of the factork in the W-H model ‘are related to
AN
“
> allocated exposure time and needed learning\(defined as aptitude in the

present analysis), it was possible to study the relationship of allocated

exposure time and needed learning time to final student reading schievement.

¢

The zero-order correlations of allocated exposure time and aptitude to

final student achievement is presented in Tablel2 .

Insert Table 12 about hexe

&
With reference to Table 12, it becomes apparent that the correlation

pbetween the time factors and final student achievement miy not be linear.
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Are thoeo ladllonloe +s v w12 data? Table 13 shows the zerc-
order covrmeloLve o ‘. {!.e. treatment) interactions for
total vhole g-o0,, ca" , %.3%:0%ual aelp, and individualized instruct-

ion for the foul dislriot .,

M Eﬂff£3/§abjc 13 about here .
N

~

{
The éistrlct ape;lfictinteractions of aptitude by time suggeét that an ’ 1
aqalysis of the simultaneous effects of these factors may result in signifi-
cant interactions of time by aptitiide on student achievement. Table 14 con~-
tains a regression analysis of final student achievement on the selected )
factors in the W-% nodel. This analysis helps clarify the time effects and
their interactions with aptitude while holding constant the other factors
known Lc effect student performance. Table 14 contains only rxaw regression
coefficients because comoariso;s are being made aprossldistricts. School

effects within each district are being controlled for by.the use of dunmy

school variables.

Insert table 14 about here

The regression estimates of the effects of time and aptitude by time
are “unique" in the sense that the student, teacher, classroom, and school

factors are controlled for in each equation. .

The significant time effects occur mostly with specialist, paid aide,

or unpaid aide time. This instructional time is in addition to teacher

instructional time. The interaction effect that is significant in two
districts is for aptitude by time for individualized instructicn (IX}. The

reading time provided by -the specialist was coded as individualized or small




group instructi.c. v, o .~ emoction effect of apptitude by IT time

refiects instiw oion Bv ¢ Lesrrlier,

the sizaif. ¢v. dewa iyl L weraction of eptitude by I tire can be

interpreted within reason wecausc tuey have been calculated from positive
and negative 7~ cores on cach interacting variable. Thus, the following

relationships ozzuved in the analyses:
Sign of Theoretical
Regression ' Arcitade . TPime Effect on
Weight Final

- Achievement

+3.0 (high) -3.0 (low) " 49.0 (high)
+3,0 (high) +3.0 (high) 9.0 (low)
The significant negative interaction of aptitude by individualized
instruction can be interp—eted as follows: (1} high aptitude and high
time or lcw aptitude and low time are the "worst" combinations for achieve-
ment, (2) low aptitude and high time or high aptitude and low time seem to
facilitate achievement.
The relative effects of the variables in this model of student échieve-
ment are indicated by the standardized regression estimatéé“Iﬁ'Table°15 .

The interpretation of relative effects is restricted to each specific

district.

Inser: Table 15 about here

Within each district, the relative importance of the more salieat

time effects .ir as follows:
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District A District B District C S
Total Paid Aide (+) Total Paid In's (=} Total Paid Aide (-] " c o 2ielisc
¥re~CAT by SGI Total Special- Teacher's SG In‘sz, Sy oo WG
In's (-) ist (=) (+) v L)
Pre-CAT by GYG Pre~ CAT by Ind. Teacher In‘d, Lot atd.
In's (=) In's (-) Help (+) Ints (-)
Teacher In‘d. Teacher In'd, Total Special- Mooci.er W G
Help (+) Help (=) ist (=) . ‘nte (=)
Peacher W G Teacher W G Pre~CAT by Ind. Pre~CAT by S G
In's. (+) In's (+) In's. (~) In's. (~)
Pre=-CAT by In'd. Teacher 8§ G Pre-CAT by S G Pre~CAT by Ind.

Help (+}° In's. (+) In's (+) ins. {=)

In gengral: additional instructional time (i.e. above teacher time) in-
teracts negatively with student abilitf. Eﬂis leads to the interpretaticn
noted previously but raises a fingl question on the nature of the effect of
total teacher time. ‘For example, is total teacher time a significant in-
structional time variable? 1Is the interaction of total teacher time by
student aptitude significant? Table 16 contains the full regression model

for student achievement plus total teacher time.

“

- Insert Table 16 about here - 2

Regressions were also completed_yith total teacher time plus the inter- ,

ax”

'

" action of total teacher time by student aptitude. These combined anq}yses
resulted in non-significant interactions and a slight improvemeﬁt of the
"+ 1linear éffect. Portions of the total teacher effect interact positively
with student aptitude. This is iﬂ sharp contrast to the significant, neg-

ative interacticng for specialist and paid aide time noted previously.




Conclusions

Due to the fact that the W-H model and the present stuc = = T -
allel efforts, it was impossible éo explore in detail some oF u.o e e,
;ariables in the W-H model. However, the W-H model seems sinmpli:snin 21t the
sense that the impor;ance of interactions of allocated tine ny stuadent aptis-
tude are not clarified nor are the reductions in total allocataed tiwe bY %
Usable Exposure Time and % Active learning Time clarified as improving the
prediction of achievement. That is to say, is sinply reducing the total
allocated exposure time by a percent goiné to improve the prediction of
achievement? . .

These analyses do suggest that al}ocated exposure cime is related to
student éérformance, even while controlling for school, student, and teacher
background factors. °In one sense, the present analyses are very conserva-
tiye. Two controls for ability were used and vet the time effects c*ilj L
came through. These time effects were generally positive for the linear
effects of total teacher time and negative for the linear ‘and interaction
effects for the added time variables, There are some district(spgcific
departures from this pattern with a negative contribution for whole group
teacher time and a positive contributioﬁ?for small group teacher time.

These models of studen; achievement accounted for 75 to 80 percent of
the ;;éiat§on.in f%nal reading achievement. Initial studies without strict
controls onﬁstudené ability resulted in lower proporticns of variance. The
intent has been to present models that will hold up under different akalyti-
cal schemes to be applied in the future. S
This study suggests that further field explorati;ns of the factors in

the W-H model are feasible and will result in refinements of causal relat-=

opnships, HowsVer, these field studies will be expensive and will have to

2
0

-t




be diohrict or school specific due to the obvious district vailaticn  coia’ -

eq‘in the present analyses. Probably the second most important »eint ir
subriequent analyses will be'the clarification of the interactiucu ci 33diiicp-
al instructional time wiﬁh student ability. The presentv§tudy sugyested that
time above that of the teacher has an effect that is tied to siudent Ziilivy.
In fact, additionad time by the teacher may only be cost-effective with low‘
and middle ability students. Low time with low ability students and hich

» :
time with high ability students'may not be paying off for time above a cexri-

S
ain point. Further studies should be designed to determine optimim student

ability-instructional time-performance combinations in the school setting.

.
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< -Table 1

L .
. Sample Characteristics for Each S ‘
District.in the Analysess . ,
= (N=2515) ’ o e ; ;
* X '
: 0 . } o
Varizbles : District —
: ‘A /B < D
"~ No. Pupils . 567 947 , 479 523
}3’3. ""3’.’::"" ’ - ’ Ja - I
No, Tee‘achcrw 36 56 60 25 * \
% Type District Suburban | Urban Urban Urban '
: % White 89% 83% 887% 63%
% Lower' Status * 25% 36% 59% 37% -

’

B

®This number reflects two schools which arz pot-in the analysis.
These two addjiticnal schools have higher proportions of whife and uppex

5 status students? thus making District B more comparable to the other
districts in the sample than appe415 at this stage of the analyses, - |
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" Tabie O

Variables Included in .hae Regression Auslysis

r
¥

Variaﬁle No's.

- by District e Variable Name o
A B C D .
1 1 1 1 Student age . .
2 2 2 2 Father's occupation® Lo — -
3- 3 3 3 PEP raw score (Total reading score in 3xd grade)
4 4 . 4 4 Niamber pupils in class
- 5 5 5 5 Teacher degree status
6 6 6 6 . IMRU (Index of materials and resource utilization)
7 7 7 7 Post California Achievement Test Total Reading
8 8 g8 8 Dunimy for school 1 '
9 9 9 Dummy for school 2 \
10 10 Dummy for school 3
11 11 Dummy for school 4
12 @+ . Dummy for school 5 / \
13 Dummy for school 6
9. 14 12 10 Teacher age .
100 35 13 1l % white i class
11 i6 ¥ 12 % working poor i ’
12 17 15 13 % ypskilled
- 13 18 ."16 14 % skilled blue collar
- 14 19 17 15 % skilled white collar
v 15 20 12 16 % business . .
16 -~.21 19 "17 7% professional )
17 22 20 18 Log minutes per year whole group teacher? -
18 23 21 19 Log minutes per year small group teacher
19° 24 22 20 'Log minutes per year individual help ‘teacher
20 25 23 21 Log minutes per year individualized instruction teacher
21 26 24 22 Log total minutes per year small group instruction
22 27, 25 23 Log total minutes per year individual help ¢
23 28 ' 26 24  Log total minutes per yedr individualized instruction
. 24 29 27 X .Log total minutes 'per year total teacher
) 25 30 28. 26 Log total minutes per year specialist
. 27 31 .29 27 Log tokal minutes per year paid aide
27 32 30 28 Log total minutes per year unpaid aide
v .28 ., Jan. 74 -California Achiev:rsent Test Total Reading (CAT)
P & A X .., Jan, 74 CAT x whole group instruction
3& "\ " Jan,' 74 CAT x small group instruction
35 . Jan, 74 CAT x individual help
-~ 36 7 Jan, 74 CAT x individualized instruction

37 Classroom socioeconomic. status indgx

-

B ol

. ¥

‘\a . , * B 2
Eventunlly deleted and replaced with classroom SES on which data werc
complecte, ‘ ‘ ' s,

Q . PA11 time variables were log ttansformed..’

2

JE———
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Griginal Vars tic oot Tead in Principal-Components Analysis
No.. Newua T Ho. Name

Timc and 'fime by Hede and

J‘-—\ﬂ.':'
Pk

1. Total Reading Instvu-~ticrn

2. Whole Group Instruction (W3I)

3. Small Group Ingtruct.ion (8CG7]

4. Individual Help (IH} in Rcading

S. Individualized instruction (i1}

6. All Specialist Reading Instxvction

7. All paid Aide Qeuo¢ng Instruction

8. Aall Unpaid Aide Recalng Instruction

9. Whole Group instruction by the Tecacher
10. Small Group Instruction by the Teacher
11. Individual Help by thoe-Teacher .-
12, Individualized Insirxuction by Teacher
Materials

13. Index of Materials Resource Utilization

Student Charbfcteristics

14.
15.
16.
17.
18.
19.

20.

21.
22.
23,
24.
25,

26.

27.
28.

Student Pody Characteristics

44, No. of Students in Reading Class

45, Percentage of White Students

46. Percentage of Black Students

47. Percentage of Spanish Surnamed Students
48. Frequency of Change in Reading Group Co
49, Percentage Yorking Poor cr Unemployed
50. Percentage Unskilled Workers

51. Percentage Skilled Blue Workers

52, Percentage Skilled tthite Collar

53. Percentage Management Level

54, Percentage Professional

55. No. Absences/day from reading class

56, Mobility "in" ard “out"

57. Voc., Comp., Total #0253 on Jan.,1974 C.
58. Membership in High-C.A.T. Ability Group
59. Membership in High-Middle C.A.T. Abilit
60. Membership in High-PEP Ability Group
61.

Membership in High-Middle-Pep Ability G

Age 'School Characteristics

Sex .

Birth Order 62, /Ability Grouping Practices

Father's Occupaticn

Father's Education Interactions

Mother'sa Nocnnarion

AY 1 4e 3 B
Mother's Educatlon - 63. High Performing Students by MPW WGI, SG

3rd Grade Reading Ability (PEP TEST)
Number of Days Absent

Percentage of Days Present

Membership in a Specific Reading Class
Membership in & Specific School

Raw Score on 1lst Test Adm. at CRT Lev. 4
Raw Score un lst Test Adm. at CRT Lev. 5
Membership in a Specific District

29.
30.

Teacher Characteristics ,
Age .
Sex
Degree Status

31.
32.
33.
34.

35.

IH, II by the Teacher

MPW Total Reading Inst. by Student Sex,
Age, No. of Days Absent, No. of Pupils
in Redd Class, Hign and Low Perfcrming”
Students, and Teacher Experience
Student Sex by Teacher Sex ’

64.

65.

66. Teacher Rge by Teacher Age
67. Teacher Experience by Teacher Experienc
68. Instructional Materials by High Performi

Students, Low Performing Students,
Teacher Preparation Time, and Teacher -¥
Experience.

\
Pt

Total Years of Experience Peﬁformance Heasures
Type of Appointment . g
Teacper Expectafrey of Student Performance 69. :g;.?cg;; éﬁi?544°°) on 4th Test
'uggggg_real conditions 70. Raw Score (plus 500} on 4th Test
Teacnerlzxpectancy 9f Student Performance Adm., CRT Lev. 5
xgggirnifﬁgékﬁzﬁdiiiiﬁir Expectancy 71. Student Voc. ADSS on June 1974 CAT
' = R : 72. Student Comp, ADSS on June 1974 CAT
No. of Undergraduate Courses Related to Redg. 73. Student Total Reading ADSS on June|
No. of Graduate Courses Related to Reading 1974 CAT = |
No. of Insorvice Hours/Month ' _!
Minutes per week (YY) Preparation fer Paadlng %
Min, P/VW of “eaches Coordination Timo for Rdg. -
MEW (oordinaticn for Read. |
Teacher ahscnce ~
MBW -Hon-ingztricrional Reading Activities P \ |
- v




able in district,

8Standard deviations are in parentheses.

\‘:;
\\\
Table 5
Mr'n:  nd Standard Deviations? of Selectéd and Implied School
Variables in the W-~H Model of Student Achievement
I District :
Variable A B c S
(N=567) - (N=947) (N=479) (N=523)

Student Age 21.78 ( 1.71) 22,20 ( 2,00) 21.91 { 2.27) 21.57 ( 1.93)
Student PEP AbletvD 32,93 (10.45) 28,07 (10,24) - 30.68 (1 0 14)
Student CAT Ability .00 ( 1.00) .00 ( 1.01) .00 ( 1.00) .00 ( 1.00)
Teacher's Age 43.49 ( 9.60) -39.65 (12.15) 28.60 ( 7.45) 37.19 ( 5.79)
Teacher's Degree Status 6.85 ( .80) 6.01 ( 1.08) 5.86 ( .91) 5.53 ( .75)
Number Pupil's in Class 30.97 ( 4.26) 24.61 ( 4.64) 20,81 ( 4.10) 25.15 ( 4,32)
Pexcent White 89.03 ( 8.71) 83.02 (18.15) 28.17 (28.71) 63.95 (32.75)
Percent Unskilled 25,97 (16,65) 37.22 (37.51) 60.14 (35.08) .38.09 (30. 92)
In's. Materials Index 9.14 ( 3.14) 11.33 ( 4.16) 10,33 ( 4.01) 10.92 ( 3.31)
School Lffect A 57 ( .50) L11 ( .31) 41 (1 .49) 47 ( .50)

B - .20 ( .40) --- J19°( .40

c —— 06 (1 .24) ——— ——

. D -—— .18 ( .38) .38 ( .49) -——

E - .17 ( .38) ——- ——

F —— 07 ( .26) , =-- -
Time Varisbles 9 .
Teacher Whole Group Ins. 5.93 ( 2.81) 5.42 ( 2,91) 5.50 ( 3.11) 4,39 ( 2,70)
Teacher Small Group Ins. 7.82 ( 2.26) 7.53 ( 2.,37) 7.81 ( 2.48). 7.29 ( 3.12)
Teacher Individual Help 2,63 ( ..91) 3.09 ( 1.40) 2,62 ( .97) 3.45 ( 1,70)
Teacher Ind. Instruction 2,30 ( .00) 2.74 (1.56) 2.91 ( 1.94) 3.08 ( 2.18)
Total Teacher Time 8.89 ( .69) 8.59 ( 1.50) 8,83 ( 1.78) 8.61 (1:25)
Total Specialist Information 2,52 ( 1.01) 3.37 ( 2.27) 2.85 ( 1.57) 3.41 ( 2.35)
Total Paid Aide Ins. 2,30 ( .00) 2.88 (1,77) 3.50 ( 2.36) 2,70 ( 1.42)
Total Unpaid Aide Ins. 2,39 ( .68) 2,36 ( .56) 2,47 ( .98) 2,41 ( .73)
Interactionq? -
Pre-CAT by WG Ias. - .09 ( 1.05) .20 ¢ 1.00) .05 ( 1,01) .05 ( 1,07)
Pre-CAT Ly S ins. - .10 ( .86) - .13 (1,10) JA1 (. .79) - .33 ( 1.05)
Pre-CAT by Ind. Help - .10 ( 1,14) - .14 (1.05) = .19 ( .86) .13 ( 1.03)
Pre~CAT by Ind. Ins. - .06 ( 1.50) - .27 (1,01) - .18 ( .91) =~ .06 ( 1,01)

Note: A "-=-" in this table indicates variable does nct apply or was not avail-

,bPEP tests are statewide ability tests given in 3rd and 6th grades in New York State
®Total Achievement Development Scale Scores on the reading portion of the California

4 Achievement Test=1970-norms.
All time variables are natural log transformations of minutes per year per studnet,

' aAll interactions involve variables in z-score form.
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Table 6
Zer_e-Order Correlations Between W-H Model Factors and
Teacher Time in Whole Group Instruction by School District
District
B Variable A B, c D
(N=567) (N=947) (N=479) (N=523)
Student -Age -, 22% I V7 .10 .10
Father's Occupation .03 -.02 o7 . .02
Teacher Age 2% .05 .25% .23%
‘Teacher Degree Status 07 by .08 35%
IMRU 5% -.05 . 293 - 66*
\ Number Pupils In
\ Reading Class -.12% .18% - .01 JA5%
| Percent White In i
T Reading Class -, 13% .09 L4 - 1G%
" _ Percent Working Poor
In Reading Class - 39% - 4% ~.06 A4

#p €05,




Table 7

-~

Zero~Order Correlations Between W-H Model Factors and
Teacher Time in Small Group Instruction by School District

District
Varicble A B c D
(N=567) (N=947) (8=479) (N=523)
Student Age .14% - .08 - .01 - J50%
Pathar'e Aecnpation - .06 1 TS § S
Teacher Age ~ - .30% - .07 - .39¢* - J24%
Teacher Degree Status - .09 - .08 - .21t .07
IMRU .15% - .04 - .16 * .59%
Number of Pupils in - J19% Ta 26k Jd1 ¢ - J13%
Reading Class .
Percent White in - .07 .02 .01 -~ ,03
- Reading Class
Percent Werking Poor/ «34% J15% - .10 - .03
Unskilled in Reading
Class
* p < .05,

]




Table 8
| Zero~Order Uprrelations Between W~H Model Factors and Toital

Specialist Time by School District

. a District
Variable A . . B c D
__(N=567) (N=947) (N=479) . (N=523)

Student Age -— .08 _ -.04 .03

- Father's Occupation — -.10% - -.10
Te‘acher Age - -.03 .10 -.01
Teacher Degree Status  — -.06 .02 .06
IMRU - -.12% A .09
Number of Pupils
In Reading Class -— -.20% .04 ,04
Percent White In
Reading Class — -.28% -.20* -.10
Percent Working Poor/
Unskilled in heading N
01&88 — 026* -008 012 *

a
There was no variation on Total Specialist Time in this district.

* pg .05,

\ Sare
\ EL

30
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Table 9

Zero-Order Correlations Between W-H Model Factors
and Total Teacher Instructional Time by School District

_Variable

Student Age

Teacher Age
Teacher Degr?e Status
IMRU

Number Pupils in Reading
Class

Percent White in Reading
Class

Reading Class

Percent Working Poor in .

District
. A B c D
(N=567) _ (N=947) (N=479) (N=523)
-.10 -.01 -,03 :.19*
-.04 -, 14% .05 ~.16%
.03 4% - 04 -.01
o 14% .21% ‘ .03 7%
-.04 A1 04 -.11%
.05 .03 .22% ,1[.*
-.16% ~,01 ~.11%

-.07

~ #p (.05,




Teble 10

&
PEP Reading Scores by District

g Correla;tions of the School Factors With 3rd Grade

District

Varicvle A B c D
(N=567) (N=947) (N=479) (N=523)
Student Ag:? -.08 -015* - -006 ’
Father's Occupation JA2 % L19% — 3%
Teacher Agé -.01 2% — .06
Teacher Degree Status .02 .01 — .06
IMRU SAH .03 - -.02
* Number of Puplls in

Reading Class .09 25% — AR
Percent Vhite in

Reading Class .08 .26% - 1%
Percent Working Poor/ -
Unskilled in Reading -
Class -.06 -2 - - 27%

Note: A dash indicates that

was not available for that district,

the variasble does not apply to that district or

8pEP is a general ability test given in New York State in 3rd and éth grade.

* p .05,




Table 11

Zero-Order Correlations of the School Factors
with Total Pre-CAT® Regading Scores by District

. District
Variable A B C , D
(N=567) (N=947) {(N=479) (N=523) -

Student Age .35% .18% .17* .26%
Father's Occupation .15 J46%
Téacﬁer Ane ,09% - : .25%
Teacher Degree Status

IMRU

Number of Pupils in
" Reading Class

Percent White in
Reading Class

Perceut Working Poor/Unskilled -
in Readirg Class

8california Achievement Test total Achievement Development Scale
Score. This score is considered a pre~test score in the research design..

* p.05.,




’\ Table 12

© woCec Covrelations of Allocated Expeosure Time
. =ual Siudent Reading Achievement® in Four School Districts

. District
A B C
{N=567) {N=947) (N=479)

Mwe SN P ures per Year®

{Thole Group Tracher .18%
Small Groay szcbe£ ‘ .04
Individyzl Help by Teacher .09
Individualized Ins. Teacher

Total Smali Group Ims,

Total Individual Help

Total Individualized Ins.

Total Teacher Ins,
Total Svecizlist Tns.
Total Paid Aide Ins.

Total Unpaid Aide Ins. .04

Aptitude

3rd Grade PEP Test .53% 60% - —€

January,. '74 CAT ' .87% . 88% .84* .88%

) 2Achieyement as measured by the Jume, 1974 Total Achievement Develop=~
ment Scale Score in reading on the California Achievement Test,

bAll time‘bariables are in natural log form.

CNot available in this district,




, Table - 13

Zero-Order Correlations of Aptitude by Time Interactions and >
Final Student Reading Achievement in Four School Districts

% :

District
Variable A B C , D
(N=567) (N=947) (N=479)  (N=523)
Pre-CAT® by Total Whole - J24% - .09 .19% 13%
Group In's, i :
Pre~CAT by Total Small 10 - .05 .25% . J24%
Group In's. b
Pre~CAT by Total " .10 .00 - .19 " L15%
i Individual Help ‘
Pre=CAT by Total .07 .06 - 13* .03

Individualized In's.

§ s i

8california Achievement Test; total Achievement Development
Scale Score on CAT pretest.- . -

- *p<£.05.

L




Table 14

wioi nstinmnbes of Final Student Performance Bused on

: "

e Tl e i

S : Q@ X’
, - ad Schogl Ve

iables in the W-H Model of Student Achieviomonl

A B 'C D
Vawlahis L L (=567} (N=94T7) (N=179) (B=5723)
Conrdent 308.44 398.50 283,54 371.79
Student fye as 1.05 .89 - .37 .07
Student FEP .i‘,bilityb 50% LT9% — : * bl
Student CAT Avility 49.80% 52.81% 46,73% ©o51.68%
Teach:er's Age .05 .04 .19 4i5*
Teacher's Degree Status 3.06 -.83 .53 2.63
Numher Pupile in Class 27 . .12 1.28 96
Percent Widte L13% .11 * STTH 12
Percent Unskilled .12 L02 -,01 .01
Ints, Materials Index A7 2 .81 w1
Schoul Eifect A -~1,20 -1.97 4,3.93% ~14.25
School Effect B - — 3.26 33,61 3.53
Scheol Effect C -~ 10.81 - -
Schocl Iifect D - 10,043 — -
Schenl Effect B — 5,71 — -
Echool Effect ¥ -_— 10.83 - —~—
Time Variables ~ . .
Teacher Whole Group Ins. 46 .50 . 45 -2.01.
Teacher Sm., Group Ins, .29 .70 1.38 -.%
Teacher- In'd Help 1,06 ~1.75 2.51- .22
isacner. n Q¢ ias. — &7 -. 55 ~2 St
Total Specialist Ins. - =2.30% -1,78 ~3.56%
Totol Paid Aide Ins. —_ -3.11% -1,71% - W57
Total Unpaid Aide Ins. 2.5, -2.21 1.71 «5.63%
Interactions . ‘
Pre-~CAT by WG Ins. -1.38 -1.37 .65 -6.,00%

. Pre-CAT by SC Ins. -2.27 ~1.46 2.34 -3.73
Pre-CAT In'd Help 1,02 .22 -2.68 i.75
Pre-CAT b; In'd. In's. .33 =l 65% -3,08 -3.84

R 2 .88 .89 .87 ) .90
R .78. .80 75 .81
Note: A " =" in this table indicates that the variable does not &pply to that

., district or was not aveilable in that district.
aPEP tests are statewide ability tests given in 3rd and 6th grades in New York State
bTotal Achievement Development Scale Scores in reading on the California Achievement

Test— 1970 norms, This is a pretest, control for ability..
cAll time variables are natural log transformations of minutes per year per student.
dAll interactions involve variables in z-score.form.” :
#* p £.05 for t values. .
]
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.Variable h P £ D
O AT C Y rN=479Y  N=523)
Student Age / 03 7 3G - .01 .03
Student PEP Abllity oot . 08¥ JliF oo , $09%
Student CAT AbilityP « o7 8% It .68 .69 %
Teacher's Age . W0L 01 .02 LU0 *
Teacher's Degree Status //,.04 ~uDl, .01 .03
Number Pupils in Class © .02 $O1 .08 .06
Percent White J10% W92 .32% .05
Percent Unskilled .03 0l -.01 .00
Ins, Materials Index ) .01 W01 - 405 -.02
School Effect A =01 -.01 i ~10
School Effect B - ~oa .02 .23 .02
School Effect C 7 —— O - -
School Effect D/ - .05% - “—-
School Effect E / ——— .03 —— T mee
School Effect F/ o .04 cou -~=-
Time Variables®
Teacher wﬁgle Group Iuns, .02 .02 .02 -.07
Teacher Small Group Tns. .0 .02 .05 -.04
Teachetr Individual Help .02 -.03 04 .00
“feacker In'd. Instruction e .01 -.02 -, 08
" Total Specialist In's, ane , =.07% -.04 - 11%
Total Pdid Aide In's, wme -.08% - -.06% .01
Total Unpaid Aide In's, .03 -.02 .02 -, 05%
Interactionsd
Prce-CAT by WG In's, -, 02 . =e02 .01 -.09%
Fre-CAT by SG In's, ~.03 -,02 .03 -.05
Pre=CAT by In'd, Help - .02 .00 -.03 .02
Pre-CAT by In'd, In's. .01 -.07% -.04 -.05

Note: A "--® in this table indicates that che variable does not
_ apply to that district or was not available in that district,
4

r———
8PEP tests are statewide ability test given in 3xd and 5th grades
in New York State, )
) bTotal Achievement Development Scale Scores in reading on the California
Achievement Test == 1570 norms,

. A11 time variables are natural log transformations of minutes per year.
QAII interactions involve variables in z~score form, :

. *p (.05 Zor computed t values, . a
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Table 16
peo e TJPb.$un Estimates of Final Student Achievement Based dh Selected
o L= tgael Var J.;L,j.es and Total Teacher Instructional Time by School Districf
) / District
Verfable A " B c . D
(¥=567) (N=947) (N=479) (1=523)
Consbant : 345,05 368.01 290.02 305 5
tudent Age . 1,0"5 .71 - - 25 1.15
Student PEP Abilit y“r‘L S50 ) .89 J—- .75
Studen? CAT Ab..:.t.y oL h9.98% 55.L4% L9, 8% 55.45%
Teacher's Age .10 07 : .18 Y
Teaches®'s Degree Status . 2,67 .19 “ -.02 1,95
Nurber Pupils in Clsss -,05 ° .20 1.59 ° 1,25%
*Percent White 69% .05 o N - =04
Percent Unskilied A2 -.01 -,02 - .01
In's, Haterials Index A .23 . W32 40
School Eifect A -3.53 -4y, 99 40, 60% -20,92%
Schocl Effect B ¢ - -,02 29.21 ,11#
Scheol Effect C — G.32 — —
School Effesct D - 5.7 . - -
School Effect E — 4.0 —_— _—
School Iffect F — 9.64 —_— —_
Time Veriable® )
Totel Teacher Time ~1.06 1.56% : 1.36 - . 2.03
4 A et »
Rz ‘ E 88 hd 089 a8|6 = . - '89‘
R 77 79 /A .80
- v - ’)
Note: A "-" indicates variable dces not ap ply or was nct available in district.
8pFP tests are statewlide ability tests given in 3rd and '6th gredes in New York State,
qutal Achievement Developiient Scale Scores in reading on the California Achievement

. Tests — 1970 norms. .
®Time variable is in natural log form. .
#* p<.05 for computed t values. - .




